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REMARKS 

This paper is being filed in response to the Office Action dated May 21, 2002. 
Applicants request a one-month extension of time and enclose the fee required under 37 C.F.R. 
§1.1 7(a)(1). Applicants submit herewith a Supplemental Information Disclosure Statement and 
copies of the cited documents. Applicants also enclose herewith a Second Substitute Sequence 
Listing in paper and computer readable form. Applicants respectfully request reconsideration of 
the above-identified application in light of the amendments and remarks presented in the instant 
Amendment. 

Claims 1-36 are pending. Claims 1, 2, 4-7, 11, 24-28 , 31, and 34-36 have been 
cancelled. Claims 3, 8-10, 12-23, 29-30, and 32-33 have been amended. New claims 37-44 have 
been added. Rewritten claims and specification paragraphs appear in the preceding "IN THE 
CLAIMS" and "IN THE SPECIFICATION" sections. Attached hereto is a marked-up version of 
the changes made by the instant amendment captioned " VERSION WITH MARKINGS TO 
SHOW CHANGES MADE " and is included pursuant to 37 C.F.R. §1.121(c)(ii). Should any 
discrepancies be discovered, the version presented in the preceding "IN THE CLAIMS" and "IN 
THE SPECIFICATION" sections shall take precedence. 

Amended claims 3 and 8 and new claim 37 are supported by the application as 
filed at, inter alia, page 8, lines 13-16, page 14, lines 29-33, Figure 5, and original claims 1, 3, 
and 8. Claims 3, 8 and 37 recite amino acid sequence identity of at least 50%. Applicants 
respectfully invite the Examiner's attention to the specification at page 8, lines 13-16, wherein 
Applicants define polypeptides as homologous "if the amino acid sequence of the first 
polypeptide exhibits a similarity of at least 50% on the polypeptide level to the amino acid 
sequence of the second polypeptide." Applicants assert that "similarity" in the context of this 
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definition means identity. Support for this assertion may be found at page 14, lines 29-33 and 
Figure 5. Figure 5 shows a sequence alignment of Arabidopsis thaliana MSH3 (AtMSH3)(SEQ 
ID NO:19) and Saccharomyces cerevisiae MSH3 (ScMSH3)(SEQ ID NO:102), wherein the only 
indication of similarity depicted is that of identity. See Figure 5, inverted blocks. This is 
intended, in part, to clarify that, while the AtMSH3 and ScMSH3 nucleic acid sequences are 
homologous according to the conventional definition of "homologous" in the art as stated at page 
14, lines 29-33, the amino acid sequences are not homologous according to the definition of 
"homologous" provided in the specification at page 8, lines 13-16. Therefore, claims 3, 8, and 
37 are fully supported by the application as filed and do not constitute new matter. 

Amended claims 9-10, 12-23, 29-30, and 32-33 are fully supported by the 
application as filed, inter alia, at original claims 9-10, 12-23, 29-30, and 32-33, and, therefore, 
do not constitute new matter. 

New claims 38-44 are fully supported by the application at, inter alia, at Figure 5, 
SEQ ID NO:19, and original claims 3, 13, and 17-21 and, therefore, do not constitute new 
matter. 

I- Substitute Sequence Listing Complies with Requirements 

The Examiner has stated that the Sequence Listing presently of record fails to 
comply with the requirements of 37 C.F.R. §§ 1.821 through 1.825 for allegedly failing to 
include sequences recited at page 12, lines 36-37 of the specification. 

Applicants traverse this objection and assert that the Sequence Listing of record 
complies with 37 C.F.R. §§ 1.821 through 1.825 in that the pentapeptide sequences disclosed at 
page 12, lines 36-37 are contained within either SEQ ID NO: 19 (AtMSH3) or SEQ ID NO:31 
(AtMSH6). Therefore, Applicants respectfully request withdrawal of this rejection. 
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Nevertheless, Applicants have enclosed herewith a Second Substitute Sequence 
Listing in paper and computer readable form to add these pentapeptides as SEQ ID NOS:99-101 . 
The enclosed Second Substitute Sequence Listing also includes the Saccharomyces cerevisiae 
sequences depicted in Figures 5 and 10 as SEQ ID NOS:102 and 103, respectively. I hereby 
state that the content of the paper and computer readable copies of the Substitute Sequence 
Listing submitted in accordance with 37 C.F.R. §1. 821(c) and (e), are the same. I hereby state 
that the content of the paper and computer readable copies of the Substitute Sequence Listing, 
submitted in accordance with 37 C.F.R. §1.82 1(g), herein does not include new matter. 

II. Amended Abstract Complies with Requirements 

The Examiner has objected to the form of the abstract of the instant application 
for failing to be printed on a separate sheet. In response, Applicants enclose herewith an 
amended Abstract on a separate sheet. The amended Abstract is supported by the Abstract of 
International Application PCT/EP98/06977 of which the instant application is a National Stage 
Application under 35 U.S.C. §371 . Applicants believe that the amended Abstract complies with 
37 C.F.R. § 1.52(b)(4) and, therefore, respectfully request withdrawal of this rejection. 

III. Claims Are Free of Objections 

The Examiner has objected to claims 3,11, and 29-33 as allegedly either 
depending on non-elected claims or reciting non-elected subject matter. This objection is moot 
with respect to 1 1 and 31 since these claims have been cancelled. Applicants assert that the 
remaining claims, namely claims 3, 29-30, and 32-33, have been amended to overcome this 
objection. 
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The Examiner has objected to claim 29 under 37 C.F.R. § 1.75(c) as allegedly 
being in improper form. Amended claim 29 recites only claim 13 and, therefore, fully complies 
with 37 C.F.R. §1. 75(c). 

Therefore, Applicants, respectfully request withdrawal of these objections. 

IV. Claims Comply with 35 U.S.C. §112, second paragraph 

Claims 1-3, 7-23, and 29-33 have been rejected under 35 U.S.C. §112, second 
paragraph as indefinite for allegedly failing to particularly point out and distinctly claim the 
subject matter that the Applicant regards as the invention. 

Claims 2, 3, 8-12, 14-23, and 29-33 have been rejected as allegedly indefinite for 
reciting the article "a" instead of the article "the". Claims 2, 1 1, and 31 have been cancelled 
rendering this rejection moot as to these claims. Claims 3, 8-10, 12, 14-23, 29-30, and 32-33 
have been amended to recite the article "the". Applicants, therefore respectfully request 
withdrawal of this rejection. 

Claims 2, 3, 7, 8, 1 1, and 13 have also been rejected as allegedly indefinite for 
reciting the term "homologous". The Examiner has alleged that the art uses this term as a 
qualitative means of comparing two sequences. Claims 2,7, and 1 1 have been cancelled 
rendering this rejection moot as to these claims. Claims 3, 8, and 13 have been amended to 
recite identity, instead of homology. This amendment is fully supported by the application as 
filed as set forth on pages 13-14, above. Applicants assert that the artisan of ordinary skill would 
recognize that identity is a quantitative means of comparing the relatedness of two sequences. 
Applicants, therefore respectfully request withdrawal of this rejection. 

Claims 7-10, 12-13, 15, 21-23, and 29 have been rejected as allegedly indefinite 
for reciting "capable" or "causing", which the Examiner has alleged does not denote a positive or 
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definite property, but merely a suggested function. Claim 7 has been cancelled rendering this 
rejection moot as to this claim. Amended claims 8-10, 12-13, 15, 21-23, and 29 do not recite 
"capable" or "causing". Applicants, therefore respectfully request withdrawal of this rejection. 

Claim 12 has been rejected as allegedly unclear as to how the regulation element 
is operably linked to the DNA molecule. Since amended claim 12 recites "a regulation element 
operably linked to the nucleotide sequence..,", Applicants respectfully request withdrawal of this 
rejection. 

In addition, claims 14 and 20 have been rejected as indefinite for allegedly being 
in improper Markush format. Applicants assert that claims 14 and 20 as amended fully comply 
with MPEP §2173.05(h) and, therefore respectfully request withdrawal of this rejection. 

Lastly, claims 21-23 have been rejected as indefinite for allegedly failing to recite 
an essential step. Applicants assert that claims 21-23 as amended do not omit any essential steps 
and, therefore respectfully request withdrawal of this rejection. 

V. Claims Comply with 35 U.S.C. §112, first paragraph 

A. Claims Are Supported by an Adequate Written Description 

Claims 1-3, 7-23, and 29-33 have been rejected under 35 U.S.C. §112, first 
paragraph as allegedly containing subject matter that was not described in the specification in 
such a way as to convey to one of ordinary skill in the art that Applicants had possession of the 
invention at the time the application was filed. The Examiner has alleged that Applicants 
disclose only one sequence, SEQ ID NO:19, within the elected invention that is functionally 
involved in a mismatch repair system. The Examiner has alleged that it is insufficient to define a 
chemical compound solely by its principle biological property. 
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Applicants traverse this rejection and assert that the artisan of ordinary skill would 
recognize that Applicants were in possession of the claimed invention at the time the application 
was filed. Claims 1, 2, 7, 1 1 , and 3 1 have been cancelled rendering this rejection moot as to 
these claims. Claims 8-10, 12 and 21 are dependent on independent claim 3. Claims 14-20, 22- 
23, 29-30, and 32-33 are dependent on independent claim 13. Claims 39-44 are dependent on 
claim 38. This rejection will be addressed primarily with respect to independent claims 3,13, 
37, and 38. 

Claims 3, 37, and 38 do not recite function. The artisan of ordinary skill would 
recognize that Applicants had possession of at least nucleic acids within the scope of claim 37 at 
the time the application was filed in view of SEQ ID NOS:18 and 19. In addition, the artisan of 
ordinary skill would recognize that Applicants had possession of nucleic acids within the scope 
of claims 3 and 38 at the time the application was filed in view of the disclosures, inter alia, at 
page 8, lines 13-16, page 14, lines 29-33, and Figure 5. Claim 13 uses the same 50% identity 
language as claim 3, but adds functional limitations. Therefore, the functional limitations of 
claim 13 do not constitute the sole definition of the claimed nucleic acid. Applicants, therefore, 
respectfully request withdrawal of this rejection. 

B. Claims Are Fully Enabled 

Claims 1-3, 7-23, and 29-33 have been rejected under 35 U.S.C. §112, first 
paragraph as allegedly containing subject matter which was not described in such a way as to 
enable one skilled in the art to make and/or use the invention. The Examiner has alleged that the 
specification is not enabling for any isolated DNA molecule that encodes a polypeptide 
functionally involved in the DNA mismatch repair system of a plant. 
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Applicants traverse this rejection and assert that all pending claims are fully 
enabled by the specification and that the Examiner has not satisfied the burden imposed by 
MPEP §2164.04 to make this rejection. 

The Examiner has acknowledged that the specification is enabling for an isolated 
DNA molecule that encodes a polypeptide having the sequence of SEQ ID NO: 1 9, compositions 
comprising said isolated DNA molecule, and methods of using said DNA molecule in 
Arabidopsis thaliana. See Paper 16, Office Action dated May 21, 2002, page 11, lines 17-20. In 
view of this acknowledgement, Applicants respectfully invite the Examiner's attention to claims 
38-44 and assert that these claims are in condition for allowance. 

The Examiner has acknowledged that the instant specification provides general 
guidance how to isolate similar proteins based on conserved sequences in human and yeast 
analogues. See Paper 16, Office Action dated May 21, 2002, page 13, lines 5-9. However, the 
Examiner has alleged that the specification does not teach how to recognize all polypeptides 
functionally involved in the DNA mismatch repair system of a plant. 

Applicants respectfully invite the Examiner's attention to pending independent 
claims 3, 13, and 37, which do not recite functional involvement in DNA mismatch repair. 
Instead, claims 3, 13, and 37 recite 50% identity to SEQ ID NO: 19. Applicants assert that one of 
ordinary skill in the art would recognize that plant mismatch repair proteins are highly 
conserved. See e.g. Cao X et al., 2000, "Conserved plant genes with similarity to mammalian de 
novo DNA methyltransferases" Proc Natl Acad Sci USA 97(9):4979-4984; Xu H et al., 1998, 
"Plant homologue of human excision repair gene ERCC1 points to conservation of DNA repair 
mechanisms" Plant 1 13(6):823-9; and TutejaN et al., 2001, "Molecular mechanisms of DNA 
damage and repair: progress in plants" Crit. Rev. Biochem Mol. Biol. 36(4) :33 7-397. Thus, in 
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view of the high degree of conservation of mismatch repair proteins, the guidance provided in 
the instant specification together with the 50% identity recitation of the claims is sufficient to 
allow the artisan of ordinary skill to recognize all nucleic acids within the scope of the claims. 
Therefore, Applicants respectfully request withdrawal of these rejections. 

In rejecting claims 21-23 and 29-33, the Examiner has alleged that regulation of 
plant genes by antisense technology us unpredictable and has cited Colliver SP et al., 1997, Plant 
Mol Biol 35:509-522 (hereinafter "Colliver") to support this allegation. 

Applicants traverse this rejection and assert that the Examiner has not satisfied the 
burden imposed under MPEP §2164.04 to establish a reasonable basis for unpredictability where 
the literature is replete with examples of effective use of antisense technology to regulate target 
gene expression in plants. Colliver discloses the results of antisense expression of a chalcone 
synthase gene in Lotus corniculatus, a member of the family Fabaceae. Applicants respectfully 
invite the Examiner's attention to documents 1-5, 7, 10-12 and 14-27 cited on the Supplemental 
Information Disclosure Statement enclosed herewith. These documents disclose the effective 
use of antisense technology to regulate a wide variety of genes in plants such as arabidopsis, 
tomato, tobacco, soybean, maize, rice, potato, barley, and bird's foot trefoil. Applicants 
respectfully invite the Examiner's particular attention to documents 19, 21, and 23, which 
disclose, effective, predictable use of antisense technology in Lotus corniculatus, and documents 
17 and 18, which disclose, effective, predictable use of antisense technology to regulate DNA 
repair genes. 

The standard for predictability to support enablement is not absolute 
predictability, but rather a balance of predictability with the amount of detail provided in the 
disclosure. See e.g. MPEP §2164.03. Thus, while IDS documents 1-6, 8, 10-26 may not 
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demonstrate absolute predictability, they clearly establish that a substantial degree of 
predictability exists. In view of these documents, Applicants assert that the Examiner's citation 
of a single document where the results in an esoteric species were not as predicted, fails to satisfy 
the burden imposed by MPEP §2164.04 to establish a reasonable basis for requiring Applicants 
to demonstrate actual reduction to practice. On the contrary, the disclosures of, inter alia, 
Example 3 are sufficient to enable the artisan of ordinary skill in the art to practice the full scope 
of the claimed invention. Therefore, Applicants respectfully request withdrawal of this rejection. 

VI. Rejections Under 35 U.S.C. §102 

A. Claims Are Not Anticipated by Culligan 

Claims 1-3 and 7-1 1 have been rejected under 35 U.S.C. 102(a) as allegedly 
anticipated by Culligan et al, 1997, Plant Physiology 1 15(2):833-839 (hereinafter "Culligan"). 
The Examiner has alleged that Culligan discloses an isolated DNA molecule encoding atMSH2, 
which is functionally involved in the DNA mismatch repair system of a plant and "homologous" 
to SEQIDNO:19. 

Applicants traverse this rejection and assert that Culligan is not available as prior 
art against the instant invention. Applicants respectfully invite the Examiner's attention to the 
filing date of Applicant's Australian application P09745, namely October 10, 1997, to which the 
instant application claims priority. Culligan was published in the October 1997 issue of Plant 
Physiology. See Culligan, p. 833, header. Applicant's respectfully invite the Examiner's 
attention to an electronic letter from the Production Manager of Plant Physiology that indicates 
that the publication date of the October 1997 issue was October 14, 1997. This date is four days 
after Applicants priority date of October 10, 1997. 
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The sequences disclosed in Culligan have been deposited in GenBank and 
assigned accession numbers AF002706, AF009657, and AF003005. Applicants respectfully 
invite the Examiner's attention to the attached information obtained from the National Center for 
Biotechnology Information (NCBI) Sequence Revision History internet site at 
http://www.ncbi.nlm.mh.go v/entrez/sutils/girevhistcgi regarding the Culligan sequences. 
According to NCBI, these sequences were first deposited on October 15, 1997. This date is also 
after Applicants priority date of October 10, 1997. 

Applicants next respectfully invite the Examiner's attention to the attached 
information regarding Culligan obtained from the National Center for Biotechnology 
Information PubMed internet site at http://www.ncbi.nlm.nih.gov/entrez/query.fcgi. According 
to the printed information, Culligan was first indexed for PubMed and Medline databases on 
October 29, 1997. This date is after Applicants priority date of October 10, 1997. 

Applicants assert that, in view of the foregoing information, Culligan is not 
available as prior art against the instant invention. Alternatively, the foregoing information at 
least indicates that the Examiner has not satisfied the burden of showing that Culligan is 
available as prior art pursuant to MPEP §§ 706.02(a) and 2128. 

Since Culligan is not available as prior art based on its publication date, 
Applicants respectfully request withdrawal of this rejection. 

B. Claims Are Not Anticipated by Michiels 

Claims 1, 2, 7-10, 12-23, and 29-33 have been rejected under 35 U.S.C. 102(b) as 
allegedly anticipated by Michiels et al., PCT Publication No. WO 96/26283 (hereinafter 
"Michiels"). The Examiner has alleged that Michiels discloses an isolated DNA molecule 
encoding the ribozyme barnase, which the Examiner has alleged is "functionally involved in the 
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DNA mismatch repair system of a plant. See Paper 16, Office Action dated May 21, 2002, page 
16, lines 5-9. The Examiner further has alleged that Michiels discloses chimeric genes and 
plasmids comprising this DNA, as well as a process for partially inactivating the DNA mismatch 
repairs system of a plant. 

Applicants traverse this rejection and assert that Michiels fails to teach each and 
every element of the instant claims as amended. Specifically, Michiels fails to teach a nucleic 
acid encoding an amino sequence either having the sequence of SEQ ID NO: 19 or a sequence 
50% identical to SEQ ID NO: 19. Applicants respectfully invite the Examiner's attention to 
Sequence Alignments 1-4 attached hereto. These alignments were performed using the ClustalW 
(1.74) algorithm as provided at http://www.ch.embnet.org/sofhvare/ClustalW.html with default 
settings. Positions where both sequences have identical amino acids are marked with asterisks 
and percent identity was calculated according to the foregoing formula (I). 

The protein encoded by the complement of Michiels SEQ ID NO:l, nucleotides 
2284-2624, displays the highest percent identity to SEQ ID NO: 19 of the instant invention with 
2.1%. However, this is far below the 50% identity figure recited by the instant claims. 
Therefore, Michiels fails to teach every each and every element of the claimed invention. 

Since Michiels fails to teach each and every element of the invention, Applicants 
respectfully request withdrawal of this rejection. 

VI. Rejections Under 35 U.S.C. §103 

Claims 12-20 have been rejected under 35 U.S.C. 103(a) as allegedly obvious in 
view of Culligan. The Examiner has alleged that it would have been obvious to one of ordinary 
skill in the art to attach a regulation control sequence to the sequence of Culligan. 
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Applicants traverse this rejection and assert that Culligan is not available as prior 



art against the instant invention since it was published after Applicants priority date as discussed 
in preceding section VI. A. Therefore, Applicants respectfully request withdrawal of this 
rejection. 



under 37 C.F.R. §1. 17(a)(1). Applicants have also enclosed the fee under 37 C.F.R. §1.17(p) for 
submitting an Information Disclosure Statement pursuant to 37 C.F.R. § 1.97(c). Applicants do 
not believe any additional fee is required for this filing. Nevertheless, the Commissioner is 
hereby authorized to charge any fees required for this submission not otherwise enclosed 
herewith to Deposit Account No. 02-4377, Two copies of this page are enclosed. 



Applicants have enclosed the fee for a one-month extension of time as required 



Respectfully submitted, 



September 23, 2002 




Louis S. Sorell 
PTO Reg. No. 32,439 



Carmella L. Stephens 
PTO Reg. No. 41,328 



Alicia A. Russo 
PTO Reg. No. 46,192 



BAKER BOTTS, L.L.P. 
30 Rockefeller Plaza 
New York, NY 10112 
(212) 408-2627 



Attorneys for Applicants 



Enclosures 
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^ ^ VERSION WITH MARKINGS TO SHOW CHANGES MADE 

This marked-up version was prepared with DeltaView software (v2.5.163). In 
this section, added text is marked with double underlining, e.g. added text, and deleted text is 
marked by a single strikethrough, e.g. d e l e t e d t e xt . 

RECEIVED 

OCT 0 2 2002 

IN THE CLAIMS 

Claim 3 has been amended as follows: CENTER 1 600/2900 

3 . (AMENDED) A DNA molecule according to claim 1 wherein 
ea4rdAn isolated and purified nucleic acid compri sing a 
nucleotide sequence encoding a polypeptide having an amino 
acid sequence that is homologouo at least 50% identical to 
the amino aci d se quence of the Arabidopsis thaliana MutS 
homolog 3 protein ( AtMSH3]_ (SEQ ID NO: 19) or to AtMSHS (SEQ 
I D N O : 3 1 ) . 



Claim 8 has been amended as follows: 
8. (AMENDED) A DNA molcculc The nucleic acid according to 

claim 7 comprioing a 3 , wherein said polynucleotide □cqucncc 
encoding a polynucleotide capable of intcrf oring interf eres 
with the expression of a plant polynucleotide sequence 
encoding a polypeptide which i o homologouo having at least 
50% amino acid identity to a miomatch repair polypeptide - of - 
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a ycaot or of a human A tMSH3 {SEQ ID NO: 19) and thereby 
di o abling di sables said plant polynucleotide sequence. 

Claim 9 has been amended as follows: 
9. (AMENDED) A DNA molcculc The nucleic acid according to claim 
8 wherein said polynucleotide ig capable of 
intcrf cring interf eres with the expression of a plant 
polynucleotide sequence is a sense polynucleotide, an 
antisense polynucleotide or a ribozyme. 



Claim 1 0 has been amended as follows: 
10 . (AMENDED) A DNA molcculc The nu cleic acid according to claim 
7 comprioing a polynucleotide ocqucncc encoding a 3 wherein 
said polypeptide capable of dia rup t in g disrupts the DNA 
mismatch repair system of a plant. 

Claim 12 has been amended as follows: 
12 . (AMENDED) A DNA m olcc ulc The nucleic acid according to claim 
10 further comprising a regulation element capable of 
cauoing operably linked to the nucleotide sequence encoding 
said polypeptide, wherein said regulation eleme n t causes 
overexpression of said polypeptide in a cell of said plant. 
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Claim 13 has been amended as follows: 
13. (AMENDED) A chimeric gene comprising: 

a DNAnuc leic ac id sequence selected from the group 
consisting of (i) a nucleotide sequence encoding a 
polynucleotide capable of interfering with the cxprcaoion 
of a plant polynucleotide acqucncc encoding a polypeptide 
which io homologoua having at least 50% identity to a 
mi s match repair polypep tide of a yeast or of a human and 
thereby disabling said plant polynu cle otide acqucncc , SEQ ID 
NO : 1 8 , and (ii) a nucleotide sequence encoding a 
polypeptide ca p a ble of di o rupting the DNA miamatch repair 
oyotcm of a plant having at least 50% identity to AtMSH3 
(SEQ ID NO: 19) ; and at least one regulation element capable 
of functioning in a plant ccll operably linked to said 
nucleic acid sequence . 

Claim 14 has been amended as follows: 
14 . (AMENDED) AThe chimeric gene according to claim 3r3 -13 , 

wherein said regulation element is selected from the group 
consisting of constitutive, inducible, tissue type specific 
and cell type specific promoters. 

Claim 15 has been amended as follows: 
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15. (AMENDED) A The chimeric gene according to claim 4^ 
comprioing a DNA acqucncc encoding a polypeptide capable of 
disrupting the DNA miamatch repair ayatcva of a plant ,1 3^ 
wherein said nucleic acid sequence is (ii) an AtMSH3 - 
encoding seque nce, said regulation element ia capable of 
causing causes ove rexpres si on of said polypcptidc sequence in 
a cell of said plant s and said polypeptide disrupts the DNA 
mismatch repair system of a plant. 

Claim 16 has been amended as follows: 

16 . (AMENDED) A The chimeric gene according to claim 13 wherein 
said regulation element is selected from the group 
consisting of 3 5S, NOS, PRla, AoPRl and DMC1 . 

Claim 17 has been amended as follows: 

17. (AMENDED) A plasmid or vector comprising at he chimeric gene 
according to any one of claims 13-16. 

Claim 18 has been amended as follows: 

18. (AMENDED) A plant cell stably transformed, transfected or 
electroporated with a- the plasmid or vector according to 
claim 17. 
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Claim 19 has been amended as follows: 
19. (AMENDED) A plant comprising athe cell according to claim 
18. 



Claim 20 has been amended as follows; 
20. (AMENDED) AThe plant according to claim ± 219, wherein said 
plant is selected from planta of the f amilico g roup 
consisting of Brassicaceae, Poaceae, Solanaceae, Asteraceae, 
Malvaceae, Fabaceae, Linaceae, Canabinaceae, Dauaceae and 
Cucurbitaceae . 



Claim 21 has been amended as follows: 
21. (AMENDED) A process for at least partially inactivating 

at he DNA mismatch repair system of a plant celly- comprising^ 
transforming or transfecting said plant cell with a 
BN Anucleic molcculc acid according to any one of claims 4 r3 , 
8-3 -10 , or 7 12 and cauoing l2, growing said DNAcel l under 
conditions that permit expression of said nucleic acid 
sequence to cxprcoo , and inactivatin g said polynucleotide 
e ^DNA mismatch repair system of said polypcptidc pl ant cell . 
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Claim 22 has been amended as follows: 
(AMENDED) A process for at least partially inactivating a 
DNA mismatch repair system of a plant cell— comprising^ 
transforming or transfecting said plant cell with a chimeric 
gene according to any one of claims 13- 16 and cau a ing l6, 
growing said DNA sequence to cxprcoo cell under condit ions 
that per mit expression of said polynucleotide-e^ , and 
inactiv ating said polypcptide DNA misma tch repair s ystem of 
said plant cell . 

Claim 23 has been amended as follows: 
23. (AMENDED) A process for at least partially inactivating a 
DNA mismatch repair system of a plant cell— comprising^ 
transforming or transfecting said plant cell with a plasmid 
or vector according to claim 17 and cauaing l7, growing said 
DNA sequence to cxprcao cell under conditions that permit 
expression of said polynucleotide— & £, and inactivating said 
polypcptide DNA mismatc h re pair system of said plant cell , 

Claim 29 has been amended as follows: 
29. (AMENDED) A process according to claim 2 8 wherein oaid step 
e £f or altering the DNA mismatch repair system comprisco 
introducing into jn a plant or plant cell c omprising: 
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transforming or trans fee ting said hybrid plant, plant , plant 
or plant cell or ocllo a chimeric gene according to claim 13 
and permitting the chimeric gene to cxprcoo a polynucleotide 
which ic capable of interfering with the chimeric gene of 
claim 13, growing said plant or plant c ell unde r conditions 
that permit expression of a plant polynuclcotide said nucleic 
acid sequence in a mismatch repair gene of the hybrid plant , 
plant; cell or cello, or a polypeptide capable of diorupting 
fefe eand altering said DNA mismatch repair system of tke 
hybrid said plant- cell or cello . 

Claim 30 has been amended as follows: 
30. (AMENDED) AThe process according to claim 29 comprioing 2 9 , 
wherein said altering comprises inactivating an MS HAtMSH 3 
gene and/or an MSH 6 gene of said plant cell . 

Claim 32 has been amended as follows: 
32. (AMENDED) A The process according to claim 2 8 comprising at 
lea o t par tiall y inactivating the miomatch repair e y e- tern 
e# 2 9, wherein said plant cell is in a plant an d has a 
predetermined cell type or is in a predetermined tissue of 
oaid a plant , and wherein said altering the mismatch repair 
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A33153-PCT-USA 072667.0128 
PATENT 



system consists of at least partially inact ivating said 
mismatch repair system. 

Claim 33 has been amended as follows: 
33. (AMENDED) A The process according to claim 32 further 

comprising rcatoring miomatch repair in 2 9, wh erein said 
plant cell is in a plant and has a predetermined cell type 
or oaid is in a pre determined tissue of a plant, and wherein 
said altering the mismatch repair system consists of 
enhancing mismatc h re pair in said cell . 



IN THE SPECIFICATION 

The abstract has been amended as follows: 
(AMENDED) Aft The present invention relates to an isolated 
and purified DNA molecule comprising a polynuclcotidG nucleotide 
sequence oncoding that encodes a polypeptide functionally 
involved in the DNA mismatch repair system of a plant. 

The paragraph beginning at page 12, line 34 and ending at page 13, line 4 has 
been amended as follows: 
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PATENT 

(AMENDED) Primers UPMU and DOMU correspond to conserve 
amino acid sequences of the proteins MutS {£. coli and S. 
typhimurium) , HexA (S. pneumoniae) , Repl (mouse) and Duel 
(human) . The conserved regions to which they are targeted are 
TGPNM (SEP ID NO: 99) for UPMU (amino acid po o itiono 8 52 856 for 
AtMSH 6 and 8 16 8 20 for AtMSH3) FATHY (SEQ ID NO: 100) or FVTHY 
(SEQ ID NO: 101) for DOMU (amino acid poaitiono 064 06 8 for 
AtM£H 6 and 928 0 32 for AtMSH3, rcopcctivcly These primers 
have been used to isolate MSH2 and MSH 1 from yeast (Reenan and 
Kolodner, Genetics 132:963-973 (1992)) and MSH2 from Xenopus and 
mouse (Varlet et al , , Nuc. Acids Res. 22:5723-5728 (1994)). 



\ 
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Alignment 1 



chiels 1 

ID NO: 19 MGKQKQQTISRFFAPKPKSPTHEPNPVAESSTPPPKISATVSFSPSKRKLLSDHLAAASP 



Michiels 1 

SEQ ID NO: 19 KKPKLSPHTQNPVPDPNLHQRFLQRFLEPSPEEYVPETSSSRKYTPLEQQWELKSKYPD 



RECEIVED 

OCT 0 2 im 

TICH CINTIR 1600/2900 



Michiels l 

SEQ ID NO: 19 WLMVEVGYRYRFFGEDAEIAARVLGIYAHMDHNFMTASVPTFRLNFHVRRLVNAGYKIG 

Michiels 1 

SEQ ID NO: 19 WKQTETAAIKSHGANRTGPFFRGLSALYTKATLEAAEDISGGCGGEEGFGSQSNFLVCV 



Michiels 1 

SEQ ID NO: 19 VDERVKSETLGCGIEMSFDVRVGWGVEISTGEWYEEFHDNFMRSGLEAVILSLSPAEL 



Michiels 1 

SEQ ID WO: 19 LLGQPL SQQTEKFL VAMAGPTSNVR VERASLDCFSNGWAVDEVI SLCEK I SAGNLEDDKE 



Michiels 1 

SEQ ID NO: 19 MKLE AAEKGMS CLTVHT I MNMPHLTVQALALTFCHLKQFGFER I LYQGAS FRS LS SNTEM 



Michiels 1 

SEQ ID NO: 19 TLSANTLQQLEWKNNSDGSESGSLFHNMNHTLTVYGSRLLRHWVTHPLCDRNLISARLD 

Michiels 1 

SEQ ID NO: 19 AVSEISACMGSHSSSQLSSELVEEGSERAIVSPEFYLVLSSVLTAMSRSSDIQRGITRIF 



Michiels 1 

SEQ ID NO: 19 HRTAKATE F I AVMEA I LLAGKQ I QRLG I KQD S EMR SMQ SATVRSTLLRKL I SV I S S PVW 

Michiels 1 MVPV I NT FDGVA - DYLQT YHKL PDN Y I TKSEA - QALGWVASKGN - - LADVAPGKS 

SEQ ID NO: 19 DNAGKLLSALNKEAAVRGDLLDILITSSDQFPELAEARQAVLVIREKLDSSIASFRKKLA 

* * * * * ** * * * # 



Michiels 1 
SEQ ID NO: 19 



I GGD I FSNREGK LPGKSGR- - TWREAD I NYTSGFRN SDR I LYSSDWLI YKTTDHY 

IRNLEFLQVSGITHL I ELPVDSKVPHNWVKVNSTKKT IRYHPPEIVAGLDELALAT - EHL 
* * * * * * * ***** 



Michiels 1 QTFTKIRG 

SEQ ID NO: 19 AIVNRASWDSFLKSFSRYYTDFKAAVQALAALDCLHSLSTLSRNKNYVRPEFVDDCEPVE 

Michiels 1 

SEQ ID NO: 19 I N I QSGRHPVLET I LQDNFVPNDT I LHAEGEY CQ 1 1 TGPNMGGKSCY I RQVAL I S I MAQV 

Michiels l 

SEQ ID NO: 19 GSFVPASFAKLHVLDGVFTRMGASDSIQHGRSTFLEELSEASHIIRTCSSRSLVILDELG 

Michiels 1 

SEQ ID NO: 19 RGTSTHDGVAIAYATLQHLLAEKRCLVLFVTHYPBIAErSNGFPGSVGTYHVSYLTLQKD 

Michiels 1 

SEQ ID NO: 19 KGSYDHDDVTYLYKLVRGLCSRSFGFKVAQLAQIPPSCIRRAISMAAKLEAEVRARERNT 



Michiels 1 
SEQ ID NO: 19 



RMGEPEGHEEPRGAEESISALGDLFADLKFALSEEDPWKAFEFLKHAWKIAGKIRLKPTC 



Michieis 1 

SEQ ID NO: 19 



SF 



23 



Percen t Iden ti ty = 



1082 



100 



Percent Identity = 2.1% 
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Alignment 2 



Michiels 2 

SEQ ID NO: 19 MGKQKQQTISRFFAPKPKSPTHEPNPVAESSTPPPKISATVSFSPSKRKLLSDHLAAASP 



Michiels 2 

SEQ ID NO: 19 KKPKLSPHTQNPVPDPNLHQRFLQRFLEPSPEEWPETSSSRKYTPLEQQVVELKSKYPD 



Michiels 2 

SEQ ID NO: 19 WLMVEVGYRYRFFGEDAEIAARVLGIYAHMDHNFMTASVPTFRLNFHVRRLVNAGYKIG 



Michiels 2 

SEQ ID NO: 19 WKQTETAAIKSKGANRTGPFFRGLSALYTKATLEAAEDISGGCGGEEGFGSQSNFLVCV 

Michiels 2 

SEQ ID MO: 19 VDERVKSETLGCG I EMSFDVRVGWGVE I STG EWYEEFNDNFMRSGLEAVILSLSPAEIj 



Michiels 2 
SEQ ID WO: 19 



LLGQPLSQQTEKFLVAMAGPTSMVRVERASLDCFSNGWAVDEVISLCEKISAGKLEDDKE 



Michiels 2 
SEQ ID NO: 19 



MK 

MKLEAAEKGMSCLTVHTIMNMPHLTVQALALTFCHLKQFGFERILYQGASFRSI/SSNTEM 



Michiels 2 
SEQ ID NO: 19 



Michiels 2 
SEQ ID NO; 19 



KAVINGEQIRSISDLHQTLKKELALPEYYGENLDALWDCLT-GWVEYPLVLEWRQFEQSK 
TLSANTLQQLEWKNNSDGSESGSLrFHNMNHTLTVyGSRLLRHWVTHPLCDRNL I SARLD 



* * * * * 



QLTEN GAESVLQ VFREAKAEGCD ITI I LS 

AVSEI SACMGSHSSSQLSSELVEEGSERAI VSPEFYLVLSSVLTAMSRSSDIQRGITRI F 



* * * * * 



Michiels 2 
SEQ ID NO: 19 



HRTAKATEF I AVMEAI LLAGKQ I QRLG I KQDSEMRSMQSATVRSTLLRKL I SV I S SPVW 



Michiels 2 
SEQ ID NO: 19 



DNAGKLLSALNKEAAVRGDLLD I L I TS SDQF PELAEARQAVLV I REKLDS S I AS FRKKLA 



Michiels 2 

SEQ ID NO: 19 IRNLEFLQVSGITHLIELPVDSKVPHNVA^KVNSTKKTIRYHPPEIVAGLDELALATEHLA 



Michiels 2 

SEQ ID NO: 19 IVNRASWDSFLKSFSRYYTDFKAAVQALAALDCLHSLSTLSRNKNYVRPEFVDDCEPVEI 

Michiels 2 

SEQ ID NO: 19 NI QSGRHPVLET I LQDNFVPNDT I LHAEGEY CQl ITGPNMGGKSCY I RQVAL I S I MAQVG 

Michiels 2 

SEQ ID NO: 19 S FV PAS F AKLHVLD GV FTRMGASD S1QHGRSTFLEELS EASH IIRTCSSRSLV1 LDELGR 



Michiels 2 

SEQ ID NO: 19 GTSTHDGVAIAYATLQHLLAEKRCLVLFVTHYPEIAEISNGFPGSVGTYHVSYLTLQKDK 

Michiels 2 

SEQ ID NO: 19 GS YDHDDVTYLYKLVRGLCSR S FGFKVAQLAQ I PPSC I RRAI SMAAKLEAEVRARERNTR 



Michiels 2 

SEQ ID NO: 19 MGEPEGHEEPRGAEESISALGDLFADLKFALSEEDPWKAFEFLKHAWKIAGKIRLKPTCS 



Michiels 2 

SEQ ID NO: 19 F 



17 
1081 



100 



Percent Identity 

Percent Identity = 1.6^; 
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Alignment 3 



Michiels 3 

SEQ ID NO: 19 MGKQKQQT I SRFFAPKPKSPTHEPNPVAE SSTPPPKI SATV SF S PSKRKLL SDHLAAAS P 

Michiela 3 -- 

SEQ ID NO: 19 KKPKLSPHTQHPVPDPNLHQRFLQRFLEPSPEEYVPETSSSRKYTPLEQQWELKSKYPD 



Michiels 3 

SEQ ID NO: 19 WLMVEVGYRYRFFGEDAEIAARVLGIYAHMDHNPMTASVPTFRLNFHVRRLVNAGYKIG 



Michiels 3 

SEQ ID NO: 19 VVKQTETAAIKSHGANRTGPFFRGLSALYTKATLEAAEDISGGCGGEEGFGSQSNFLVCV 



Michiels 3 

SEQ ID NO: 19 VDERVKSETLGCGIEMSPDVRVGVVGVEISTGEVVYEEPNDNFMRSGLEAVILSLSPAELr 



Michiels 3 

SEQ ID NO: 19 LLGQPLSQQTEKFLVAMAGPTSNVRVERASLDCFSNGNAVDEVISLCEKISAGNLEDDKE 



Michiels 3 

SEQ ID NO: 19 MKLEAAEKGMSCLTVHTIMNMPHLTVQALALTFCHLKQFGFERILYQGASFRSLSSNTEM 



Michiels 3 

SEQ ID NO; 19 TLSAOTLQQLEWKNNSDGSESGSLFHNMNHTLTVYGSRLLRHWVTHPLCDRWLISARLD 



Michiels 3 --- 

SEQ ID NO: 19 AVSEISACMGSHSSSQLSSELVEEGSERAIVSPEFYLVLSSVLTAMSRSSDIQRGITRIF 



Michiels 3 

SEQ ID NO: 19 HRTAKATEFIAVMEAILLAGKQIQRLGIKQDSEMRSMQSATVRSTLLRKLISVISSPVW 



Michiels 3 

SEQ ID NO: 19 DNAGKLL S ALNKEAAVRGDIjLDI LIT S SDQFPELAEARQAVLV I REKLD S S I ASFRKKLA 



Michiels 3 
SEQ ID NO: 19 



I RNLEFLQ VSG ITHL I ELP VDSKVPHNWVKVKSTKKTIRYHP PEI VAGLDELALATEHLA 



Michiels 3 
SEQ ID NO: 19 



I VNRAS WDSFLKS FSR YYTDFKAAVQALAALDCLHSLSTLSRNKNYVKPEFVDDCEPVEI 



Michiels 3 MVPVINTFDGVADYLQTYHKLPDNYITKSEAQALGWVASKGNL 

SEQ ID NO: 19 N I QSGRHP VLET I LQDNFVPNDT I LHAEGEYCQ I I TG - PNMGGKSCY I RQ VALI S I MAQV 

* * * * * 



Michiels 3 
SEQ ID WO: 19 



ADVAPG - - - KSIGGD I FSNREGK- LPGKSGR - TWREADINYTSGFR -NSDR I LYSSDWLI 
GSFVPASFAKLHVLDGVFTRMGASDSIQHGRSTFLEELSEASHIIRTCSSRSLVILDELG 



* * * * ** * * 



* + * * * * 



Michiels 3 YKTTDHYQTFTKIR 

SEQ ID NO: 19 RGTSTHDGVAIAYATLQHLLAEKRCLVLFVTHYPEIAEISNGFPGSVGTYHVSYLTLQKD 
* * 



Michiels 3 
SEQ ID NO: 19 



KGSYDHDDVTYLYKLVRGLCSRSFGFKVAQLAQ IPPSCIRRAI SMAAKLEAEVRARERNT 



Michiels 3 
SEQ ID NO: 19 



RMGE PEGHEEPRGAEESI SALGDLFADLK FALS EEDP WKA FEF LKHAWK IAGKIRLKPTC 



Michiels 3 
SEQ ID NO: 19 



SF 



22 
1082 



100 



Percent Identity 

Percent Identity = 2. 0* 
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Alignment 4 

Michiels 4 

SEQ ID WO: 19 MGKQKQQTISRFFAPKPKSPTHEPNPVAESSTPPPKISATVSFSPSKRKLLSDHLAAASP 

Michiels 4 

SEQ ID NO: 19 KKPKL SPHTQNPVPDPNLHQR FLQRFLEP S PEEYVPETS S SRKYTPLEQQWELKSKYPD 

Michiels 4 

SEQ ID NO: 19 WLMVEVGYRYRFFGEDAEIAARVLGI YAHMDHNFMTASVPTFRLNFHVRRI.VNAGYKIG 

Michiels 4 

SEQ ID NO: 19 WKQTETAAIKSHGANRTGPFFRGLSALYTKATLEAAEDISGGCGGBEGFGSQSNFLVCV 

Michiels 4 

SEQ ID NO: 19 VDERVKS ETLGCGI EMS FDVRVGWGVE I STGEWYEEFNDNFMRSGLEAVI LSL SPAEL 

Michiels 4 

SEQ ID NO: 19 LLGQPLSQQTEKFLVAMAGPTSNVRVERASLDCFSNGNAVDEVISLCEKISAGNLEDDKE 

Michiels 4 

SEQ ID NO: 19 MKLEAAEKGMSCLTVHTIMNMPHLTVQALALTFCHLKQFGFERILYQGASFRSLSSNTEM 

Michiels 4 

SEQ ID NO; 19 TLSANTI^LEWKNNSDGSESGSLFHNf^TLTVYGSRLLRHWVTHPLCDRNLISARLD 

Michiels 4 

SEQ ID NO: 19 AVSEISACMGSHSSSQLSSELVEEGSERAIVSPEFYLVLSSVLTAMSRSSDIQRGITRIF 

Michiels 4 --- 

SEQ ID NO: 19 HRTAKATEFIAVMEAILLAGKQIQRLGIKQDSEMRSMQSATVRSTLLRKLISVISSPVW 

Michiels 4 

SEQ ID NO: 19 DNAGKLLSALNKEAAVRGDLLDILITSSDQFPELAEARQAVLVIREKLDSSIASFRKKLA 

Michiels 4 

SEQ ID NO: 19 IRNLEFLQVSGITHLIELPVDSKVPHNWVKVNSTKKTIRYHPPEIVAGLDELALATEHLA 

Michiels 4 

SEQ ID NO: 19 IVNRASWDSFLKSFSRYYTDFKAAVQALAALDCLHSLSTLSRNKNYVRPEFVDDCEPVEI 

Michiels 4 MVPV INT FDGVADYVQTYHKLPDNY ITKS EAQALGWVASKGNL 

SEQ ID NO: 19 N I QSGRH PVLETI LQDNFVPNDT I LHAEGE YCQ 1 1 TG - PNMGGKSCY I RQVAL 1 S IMAQV 

**■ * # * 

Michiels 4 ADVAPG- - - KS IGGD I FSNREGK - LPGKSGR - TWREADI NYT SGFR - N SDR I LYS SDWL I 

SEQ ID NO: 19 GSFVPASFAKLHVLDGVFTRMGASDSIQHGRSTFLEELSEASHIIRTCSSRSLVILDELG 
* * # * * ** * * * * * * * * 

Michiels 4 YKTTDHYQTFTKIR 

SEQ ID NO: 19 RGTSTHDGVAI AYATLQHLLAEKRCLVLFVTHY PE I AEI SNGF PGSVGTYHVSYLTLQKD 
* * 

Michiels 4 

SEQ ID NO: 19 KGSYDHDDVTYLYKLVRGLCSRSFGFKVAQLAQIPPSCIRRAISMAAKLEAEVRARERNT 

Michiels 4 

SEQ ID NO: 19 RMGEPEGHEEPRGAEESISALGDLFADLKFALSEEDPWKAFEFLKHAWKIAGKIRLKPTC 

Michiels 4 

SEQ ID NO: 19 SF 



22 



Percent Identi ty = 



100 



1082 

Percent Identity = 2. 0% 
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Page 1 of 1 
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Dear Dr. Birkenmeier: 
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information and thank you for your request. 

Best wishes, 
Lauren 



Lauren A. Ransome 

Production Manager, Plant Physiology 

American Society of Plant Biologists 

15501 Monona Drive 

Rockville, MD 20855-2768 USA 

Phone: 301-251-0560 ext. 130 
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Guy F. Birkenmeier, Ph.D. 
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BAKER BOTTS LLP. 

30 Rockefeller Plaza 

New York, NY 10112 

T: 212.408.2572 

F: 212.408.2501 
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